Studies on experimental coronary insufficiency. Effect of L-carnitine on myocardial ischemia produced by sympathetic-nerve stimulation with high plasma fatty acids.
Our previous studies revealed that sympathetic-nerve stimulation (SNSt) plays an important role in the precipitation and the augmentation of myocardial ischemia in dogs with coronary constriction. To clarify the underlying mechanism of the detrimental effect of free fatty acids (FFA) at a high plasma concentration and the beneficial effect of L-carnitine on myocardial ischemia, ischemic changes following SNSt were compared among three groups of dogs with mild or moderate coronary constriction: a saline control group, an intralipid [(IL) 0.1 ml/kg per min + heparin 5 mg/kg] group, and an IL + L-carnitine (200 mg/kg) group. High plasma concentration of FFA aggravated the ischemic changes induced by SNSt in dogs with coronary constriction, in which no signs of increase in myocardial oxygen consumption were seen. L-Carnitine clearly alleviated the mechanical dysfunction, acceleration of anaerobic metabolism, depletion of myocardial contents of high-energy phosphates, myocardial accumulation of lactate, and ECG ischemic changes that were augmented by high plasma FFA in the coronary-constricted dogs with SNSt. From these findings, it was suggested that an increased plasma FFA might aggravate myocardial ischemia, at least, produced by SNSt in dogs with mild or moderate coronary constriction and that L-carnitine might improve the ischemia augmented by FFA, presumably by reducing myocardial accumulation of FFA intermediates.